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(57) ABSTRACT

The present invention relates to a brake arrangement (4) for
a magnetic or an electric ergometer, €.2. an ergometer bike.
The object of the invention 1s to provide an ergometer which
1s as user friendly as magnetic and electric ergometers, while
the calibration of the ergometer 1s simplified considerably.
The ergometer comprises a frame, a power transmission
system (2) and a rotating member (3) which is driven by the
power transmission system and 1s at least partially made of

or coated with a conductive material or magnetic material a
brake arrangement (4) is provided to adjust the rotation
resistance of the rotating member, the arrangement
consisting, according to the invention, of at least one mag-
netic brake member (8) which 1s at an adjustable distance
from the rotating member. The brake member (8) has a fixed
mass and 1s movable 1n a direction substantially parallel

with, the cross-sectional plane of the rotating member (3)
and parallel with the radius of the rotating member. The
brake member can also be moved in a direction parallel with
the outer circumference of the rotating member.

5 Claims, 2 Drawing Sheets
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BRAKE ARRANGEMENT FOR MAGNETIC
OR ELECTRIC ERGOMETER

FIELD OF THE INVENTION

The present invention relates to a brake arrangement for
a magnetic or an electric ercometer according to the pre-
amble of claim 1. Such an ergometer can be made e.g. of an
ergometer bike.

BACKGROUND OF THE INVENTION

Different ergometers and particularly ergometer bikes
have for years been the best way of measuring a person’s
condition and oxygen uptake. These arrangements usually
comprise a frame, two pedals, a power transmission system,
a rotating member and a brake arrangement. The brake
arrangement included the ergometer bike preferably com-
prises a mechanical friction system or a magnetic or an
electric eddy-current brake.

Prior art brake arrangements are provided to affect the
rotating member, €.g. a flywheel, which 1s driven by the
power transmission system. The rotation of the flywheel 1s
slowed down e.g. mechanically by a brake band placed
against the outer circumference of the flywheel. The friction
force between the flywheel and the brake band can be varied
by tightening or loosening the brake band in respect of the
outer circumference of the flywheel. In that case the braking
force and the force needed to drive the power transmission
system vary.

An eddy-current brake similarly comprises a rotating
member which 1s at least partially made of or coated with a
conductive material or magnetic means. Other magnetic
members are mounted €.g. 1n the frame, their distance from
the rotating member being adjustable. The magnetic mem-
bers mounted 1n the frame generate, together with the
rotating member, eddy-currents which slow down the speed
of the rotating member. By increasing or decreasing the
distance between the magnetic members mounted in the
frame and the rotating member, the braking force and the

force needed to drive the power transmission system can be
varied.

An ergometer bike used for testing persons must be, 1n
addition to the brake arrangement, provided with a measur-
ing device which facilitates reading of the braking force and
the load. The arrangement also needs to be accurate, reliable
and easy to calibrate. This 1s the only way of obtaining
reliable and comparable test results.

In an ergometer bike which comprises a friction-type
brake arrangement the resistance of the brake band can be
adjusted e.g. by providing it with a pendulum-type counter-
weight. The counterweight 1s usually arranged so that an
increase 1n the tension of the brake band in respect of the
flywheel’s outer circumference can be directly read from the
pendulum motion of the counterweight. Usually an increase
in the load rises the pendulum from its rest position. This
solution 1s utilized e.g. in ergometer bikes produced by

Monark.

A disadvantage of the solution described above 1s that it
1s difficult to adjust the friction resistance of the flywheel
accurately. Furthermore, the friction coefficient between the
flywheel and the braking band may change during the test
cither because of the increased temperature of the braking
band or because of the speed of the flywheel. This means
that a brake arrangement provided with a friction brake and
a counterweight must be adjusted continuously during a test.
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Such continuous adjustment naturally has a considerable
cifect on the test result.

A further disadvantage of a brake arrangement based on
friction 1s related to the user friendliness of the ergometer
bike. Brake arrangement of this kind 1s relatively loud,
which 1s 1rritating both to the person who 1s to be tested and
for the personnel carrying out the test. In addition, the
function of an ergometer bike provided with a brake arrange-
ment based on friction 1s uneven and abrupt.

In normal exercise bikes magnetic and electric brake
systems replaced the brake arrangement based on friction for
a long time ago. The friction-type bikes described above are,
however, still used as test apparatuses because they are
relatively easy to calibrate and because the load can be read
with suflicient accuracy from the position of the counter-
welght.

Compared to the arrangement with a braking band, the
brake arrangement of the eddy-current type functions very
smoothly and silently. A disadvantage of this arrangement 1s,
however, that 1t 1s difficult to calibrate the load of power
fransmission accurately enough. The characteristics of elec-
tric and magnetic resistance which 1s used in the arrange-
ment may also change in the course of time. Since brake
arrangements of this type are usually built in the frame of the
ergometer bicycle, the arrangement can be calibrated only
with special tools designed for this particular purpose.

Because of the problems and costs related to calibration,
it 1s usually performed only once a year. If a calibration error
1s found during the calibration process, it 1s impossible to
know when the error occurred. In the worst case all the test
results obtained since the previous calibration are com-
pletely useless.

In scientific research it 1s usually necessary to control the
calibration of the equipment every day, for which reason the
clectric and magnetic brake systems have not become more
common, but several tests and test series are still carried out
using ergometer bikes provided with brake arrangements of
the friction type regardless of their deficiencies 1n respect of
the user friendliness.

BRIEF DESCRIPTION OF THE INVENTION

The present invention considerably reduces the problems
related to the prior art solutions, user friendliness, accuracy
of reading the load force and calibration of electric or
magnetic brake arrangements in ergometers.

The object of the present 1nvention 1s to enable controlling,
of the calibration of the ergometer even every day. The
present invention provides an ergometer which has the user
friendliness of electric and magnetic brake arrangements and
the calibration of the brake arrangement 1s as simple as the
calibration of a brake arrangement based on friction.

The solution to the above-mentioned problems has been
achieved by the present invention which has the character-
1stics disclosed 1n the claims. An arrangement of the present
invention 1s characterized by what 1s disclosed in the char-
acterising part of claim 1.

The preferred embodiments of the invention are disclosed
in the dependent claims.

In connection with the present invention an ergometer
means a system for measuring and evaluating the condition
of a person to be tested. An ergometer can be attached to a
bicycle, a manually operated hand bike, a rowing machine or
a stepper.

Compared to the prior art, this arrangement provides
several considerable advantages. The load force of the
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ercometer can be read much more accurately with an
arrangement according to the invention. In an ergometer
provided with an electric brake arrangement the load force
1s often measured directly with a force sensor which requires
an amplifier enabling reading. In the brake arrangement
according to the 1nvention a high deviation can be obtained
with the pendulum of the arrangement even with slight
changes 1n the amount of force.

When a force sensor 1s used for measuring the load force,
the measuring signal 1s given 1n millivolts. Thus the thresh-
old for interference 1s very low. For example, the use of a
mobile phone near the force sensor can cause interference
suificient for influencing the measuring result, which leads
to an unnecessary repetition of the test carried out. In a brake
arrangement comprising a pendulum system the changes 1n
the angle of the pendulum can be measured e.g. with an
ordinary potientiometer, in which case the measuring signal
1s always given 1n volts, which makes the system 1n practice
immune to external interference.

Abrake arrangement according to the present invention 1s
also very inexpensive to produce because the deviation of
the pendulum can be measured directly with a simple
mechanical measuring device, a simple potientiometer or
with an accelerometer which are considerably cheaper than
a force sensor which 1s needed 1n the other electric brake
arrangements.

The calibration of an ergometer according to the present
invention can be controlled in a simple manner virtually
without any costs when desired, even several times a day.
The calibration of the ergometer does not require any special
calibration equipment. It 1s sufficient to provide the pendu-
lum of the brake arrangement with a weight of a known size
so that the deviation of the pendulum can be observed.

The ergometer of the present invention also improves the
user friendliness of the device considerably when used in
various tests. The ergometer, when attached to a bicycle, 1s
also silent and very comfortable to pedal thanks to 1its
smooth going.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following the mvention will be described 1n greater
detail with reference to the drawings, 1n which

FIG. 1 1llustrates schematically the most important parts
of a prior art ercometer bike,

FIG. 2 schematically 1llustrates the most important parts
of a brake and calibration arrangement according to the
present invention,

FIG. 3 1s a cross-sectional view of a brake and calibration
arrangement according to FIG. 2, and

FIG. 4 shows a brake and calibration arrangement accord-
ing to FIG. 1 1 operation and provided with a measuring
instrument.

DETAILED DESCRIPTION OF THE
INVENTION

An ergometer according to the present invention 1s
described using an ergometer bike as an example. FIG. 1
schematically 1llustrates the essential parts of an ergometer
bike known per se. The arrangement comprises a frame
which 1s provided with two pedals 1. A rotating member 3,
such as a flywheel, 1s made to rotate in respect of the frame
by means of a power transmission system 2. The flywheel 1s
provided with a brake arrangement 4 for influencing the
flywheel. The rotation of the flywheel 1s slowed down
mechanically with a brake band 5 arranged against the outer
circumference 6 of the flywheel.
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The present ergometer, 1n comparison, comprises a brake
arrangement, preferably provided with a magnetic or an
clectric eddy-current brake according to FIGS. 2 to 4. The
eddy-current brake comprises a rotating member, 1.€. a
flywheel 3, which 1s at least partially made of or coated with
a conductive material or magnetic means 7. The flywheel
may also be coated with aluminum or copper or provided
with permanent magnets similar to those used in magnetic
ergometers. To affect the motions of the rotating member, at
least a magnetic brake member 8 1s positioned at an adjust-
able distance from the rotating member. By increasing or
decreasing the distance between the magnetic brake member
and the rotating member)the braking force and the force
nceded to drive the power transmission system can be
varied.

The magnetic brake member 8 has a known weight and 1s,
according to the preferred embodiments of the present
invention shown 1n FIGS. 2 to 4, attached to a pendulum 9
which also has a known weight. Such a pendulum can rotate
freely 1n a vertical plane substantially parallel with the
cross-sectional plane of the rotating member, 1.€. the fly-
wheel 3. The brake member 8 can thus be moved along the
pendulum 1n a direction which substantially overlaps with
the radius of the flywheel so that the brake member moves
cither closer to or further away from the flywheel along a
shaft which substantially extends through a central shaft 10
onto which the rotating member 1s mounted. In the example
the pendulum 1s concentrically pivoted on the flywheel so
that the axis of rotation of the pendulum preferably coin-
cides with the central shaft of the flywheel.

When the magnetic brake member 8 1s moved closer to
the flywheel 3, the load force of the ergometer increases, 1.€.
the braking force which influences the flywheel, and when
the brake member 1s moved further away from the flywheel,
the load force of the ergometer decreases. Since the brake
member 15 attached to the pendulum 9 instead of the frame
of the ergometer, the total amount of force that influences the
flywheel will also influence the whole brake arrangements,
1.€. the pendulum and the brake member 8 attached thereto.
Consequently, when the flywheel i1s set 1n motion, the
pendulum moves from 1its original position 1n the direction
of rotation of the flywheel as shown in FIG. 4.

When the flywheel 1s rotating, the position of the pendu-
lum 1n relation to 1its rest position 1s always directly propor-
tional to the braking force of the flywheel and the brake
member 8. By providing the pendulum with a pointer 11 and
the ergcometer frame with a load scale 12 the load force of
the brake arrangement can be read. The position of the
pendulum 1n relation to its rest position can be read even
with a pulse measuring device, a potientiometer or an
accelerometer, for example. This means that the arrange-
ment for slowing down the flywheel according to the present
invention 1s very accurate and at the same time the calibra-
tion of the magnetic or electric ergometer 1s easy and can be
controlled at any time.

The calibration of the brake arrangement according to the
present mnvention does not require any special measuring
devices. It 1s sufficient to provide the pendulum with a
calibration weight which has a known weight and check that
the changed deviation of the pendulum corresponds to the
value calculated for the pendulum using its new total weight.
If the deviation needs to be corrected, one needs to adjust
only the position of the brake member 8 on the pendulum
with a few simple operations.

The specification and the attached figures are only
intended to describe the present invention. Thus the inven-
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fion 1s not limited to the embodiment described above or to
the embodiments disclosed 1n the appended claims, but the
invention may vary within the scope of the inventive con-
cept described 1n the appended claims.

What 1s claimed 1s:

1. An ergometer comprising:
a frame,
a power fransmission system,

a rotating member driven by the power transmission
system and arranged around a central shaft of the
frame,

and a brake arrangement having a longitudinal shaft with
one end pivotally attached to said central shaft and a
magnetic- brake member that 1s arranged on said lon-
oitudinal shaft at an adjustable distance from the rotat-
ing member,

whereln the rotating member 1s at least partially made of
or coated with a conductive material or magnetic means
and the brake member has a fixed mass and 1s movable
radially toward and away from the outer circumference
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of the rotating member 1n the cross-sectional plane of
the rotating member or parallel therewith as well as
concentrically around the central shaft along the outer
circumierence of the rotating member.

2. A brake arrangement according to claim 1, wherein the
brake arrangement further comprises a pointer which coop-
erates with a load scale attached to the frame, the pointer and
the load scale being arranged to provide together a mea-
surement of the braking effect of the rotating member.

3. A brake arrangement according to claim 2, wherein the
rotating member and the brake arrangement are arranged
concentrically around the central shaft.

4. A brake arrangement according to wherein the longi-
tudinal shaft comprises a pendulum which has a predeter-
mined mass, the brake member being arranged to be moved
along the pendulum.

5. Abrake arrangement according to claim 4, wherein the
pendulum 1s pivoted on the same shaft as the rotating
member.
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